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Abstract 
By analyzing the curricula at the high school level, technological profile, it is ascertained that the majority consists in those 
subjects that favour the development of the left-side brain, that determine a rational approach to reality. This study claims that 
applying new didactically technologies to the subjects included in the area of Mathematics and Sciences leads to a balance 
between brain-sides and to enrichment of students’ creative profile. As a result of the analysis of the data collected, using visual 
methods at subjects that stimulate mainly left brain-side, creative capacities are formed that enrich the students’ creative profile. 
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1. Introduction 
The dynamics of contemporary society is characterized by radical changes that take place in almost every aspect 
of life. To live in such a world requires a high level of adapting and of courage that is mostly connected to creativity. 
(Roco, 2006)  
Education as well goes through a process of rethinking its aims/objectives, its means of accomplishing and social 
or/and personal benefits. A decisive condition for students' achieving some abilities and competences that should 
ensure their integration into social and personal life is represented by the formation and development of students' 
thinking, especially creative thinking.  
Analytical thinking is logical, synthetical and leads to a unique answer or to a small number of solutions. 
Creative thinking requires imagination and implies more ideas and possible answers. Although different, these two 
types of reasoning complete one another. (Rawlinson, 1998) 
Thinking is the operational ability through which intelligence acts on the basis of experience. Bono (2009) 
considers that many creative people are at the same time rigid. Side thinking can be conceived as a change of the 
patterns within a system of patterns.  
By using side and analogical thinking, learning will be better, will be based on certain elements favorable to the 
reorganization of initial data/information/knowledge in a personal way. Rich informational content, well articulated 
 
* Maria Dinica. Tel.: +4-072-623-9560; fax: +4-021-457-4521 
E-mail address: mariadinica@gmail.com 
© 2010 Elsevier Ltd. Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
3732  Maria Dinica et al. / Procedia Social and Behavioral Sciences 2 (2010) 3731–3736 
in networks, helps, guides and stimulates the process of creative learning, of the creative process itself. (Potolea, 
Neacsu, Iucu & Panisoara, 2008) 
Creativity is the ability to see a chalenge or a problem in a new light and thus to find solutions that have not been 
obvious before. (Weston, 2008) 
Maslow (2007) makes a distinction between "creativity as an expression of special talent" and "creativity as an 
expression of self-updating" that can be frequently met in everyday life.  
Creativity and intelligence may represent different processes and varied levels of intelligence may be required in 
different domains of activity. Also, in various domains of intelligent behaviour, different levels of creativity are 
necessary. (Sternberg, 2005) 
Neacsu (2008) considers that creativity implies elements of intelligence to which will be added a significant 
motivational-affective amount, multiple imaginative layers, willing substance, psychosocial or with important 
transcendental value attitudes. 
Each normal person has a certain dose of creativity. At birth, a baby owns only a certain creative potential, 
pointed out by a certain flexibility, fluency and sensitiveness of cortex. Later, during the educational and activity 
process, of solving some problems in life, this potential mentioned above increases, according to the development 
and manifestation of intellectual, ability, character and environment factors, allowing other levels of creativity such 
as originality and inventivity develop. (Bontas, 2008) 
Creativity is the result of a complex assembly of factors related to personality, normally spread, and latent 
creativity is inherent to a normal human being. For a child with normal or weak abilities creativity appears as a 
creative potential. The teacher's responsibility consists in disinhibitting the child's expressive creativity and 
developing the factors that make up his potential.  
 At school age the concept of potenatial creativity has a more diagnosed and more predictable value. This concept 
is operational in educational activities that will be directed towards stimulating and developing the creative 
potential. Any preoccupation for the child's cognitive, affective and volitional development has some benefic effects 
on the stimulation of creativity. (Stoica-Constantin, 2004) 
The ability to think critically, efficiently and creatively, pragmatically and realistically is not inborn and is not 
obtained spontaneously either, but is learnt through a specific practice. While getting forward into work students 
change their attitudes in the domains below: formulating opinions (from personal to social), authority (from 
heteronomous to autonomous), reflection (from intuitive to logical) and maturity (from the obsession of a unique 
possibility to multiple perspectives).  (Zoltan, 2003) 
The model of creative behaviour explained through lop-sided specializations of the two brain hemispheres shows 
that the right side is intuitive, related to divergent, imaginative, metaphorical, subjective, visualizing, architectural, 
sculptural, restructural of ideas and images, reflective, humour producer, highly responsive to laughter thinking. The 
left brain hemisphere is rational, abstract, convergent, analytical, vertical, realistic, algebrical, grammatical. 
(Potolea, Neacsu, Iucu & Panisoara, 2008) 
Although the feature of the left brain hemisphere is rational approach and for the right brain hemisphere is 
intuitive approach, discovery implies the activity of both hemispheres, therefore creativity depends on both 
hemispheres.  
Education (subjects studied at a certain school profile) influences the frequent use of one of the brain 
hemispheres. Thus, the subjects studied at sciences profile influence the use of the left brain hemisphere, students 
reacting mostly rationally. The humanistic subjects influence the frequent use of the right brain hemisphere, students 
reacting mostly affective-emotionally. (Florea & Surlea, 2005) 
The majority of the teaching strategies implies the use of the left side of human brain, being based on sequence, 
logical and verbal structures. Since all the students acquire new knowledge using both sides of their brain in the 
same time, the holistic, non-verbal strategies that involve using the right side of the brain should be used more. 
Almost all the teachers use some of the teaching methods that require the right brain hemisphere, but very few of 
them use them enough. Many of the activities do not take a lot of time, but have a great impact because they help 
students strengthen and structure their knowldege. (Petty, 2007) 
These methods are especially useful to those students who do not progress after using the traditional methods or 
who need a new approach. Many of these methods stimulate the best students. The efficiency of the methods is 
noticed when they are produced by the students, being efficient enough when they are carefully analyzed by the 
students and only to a certain extent useful when they are passively approached.  
2. Purpose 
3. Method 
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What is common for all these methods, heuristical in essence, is the fact that they transform students from simple 
receivers of a ready-made science or from simple consumers of knowledge into manufacturers of their own 
knowledge. (Cerghit, 2006) 
Modern education foresees an operational methodology based on action, thus on promoting interactive methods 
that should ask for certain mechanisms of thinking, of imagination and creativity. These methods have a 
formational-educational character, developing both team spirit, and also superior psychological processes. The 
disadvantage consists in the neglection of the people's differentiated treatment and negative contamination of the 
answers. ( Oprea, 2009) 
The manifestation of the students' creative behaviour through studying Physics depends on the favorable 
conditions offered by the school. The Physics teacher has the decisive role in discovering and developing the 
students' creative abilities, starting with their individual particularities, using participative strategies, adapting the 
rhythm of learning to the their needs, possibilities and interests, realizing individualized, motivating school 
curricula. Knowledge does not determine creativity, but it can encourage it if it is acquired in a creative way - 
correlated with students' inner interests, with the intellectual profile and creative thinking skills. (Leahu, 2006) 
Einstein (1992) considers that "school must always aim that the student leave its desks not as a specialist, but as a 
harmonious personality".  
2. Purpose 
We aim to prove in our paper that the use of visual methods while studying Physics contributes to the activation 
of the students' creative potential and develops their creative capacities. We also studied the efficiency of these 
methods on school progress.  
The present study will answer the following questions:  
1. Does the use of visual methods while studying Physics lead to the enrichment of students' creative potential?  
2. Does the students' efficiency increase through the use of visual methods during the study of Physics?  
3. Method 
This study ran during the school year 2008-2009. Initially, a test was applied in order to establish the brain sides 
(Russell & Carter, 2007) for some students in the first high school year at two different high schools from 
Bucharest, one having services profile and the other with a technical profile. Out of 13, the first two classes from 
each profile were selected according to the hierarchy obtained due to their scores. It was noticed that these scores 
matched a slight equilibrum between the brain hemispheres, with a tendency to a rational approach of reality. The 
classes that provided the sample to be studied obtained the following results: E1 (23.46) – experimental class, 
services profile, C1 (23.66) – control class, services profile, E2 (22,93) - experimental class, technical profile, C2 
(23,17) - control class, technical profile. 
For checking the hypotheses were chosen as experimental classes the ones with a slightly lower score, for each 
profile, especially to point out the progress that might have appeared following the experiment. 
3.1. Participants 
117 9th grade students aged 14-15 from technological profile took part in this study: 60 from services profile and 
57 from technical profile. 
3.2. Collecting and analyzing data 
During the observation stage it was applied a pre-test at "Geometrical optics" chapter meant to assess the 
students' cognitive acquisitions. This chapter had been studied in secondary school as well, therefore the results of 
the mentioned test allowed to establish the pairs of equivalent classes.  
Afterwards, experimental classes were given an initial thematic test for creative abilities.  
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During the formation stage, the instruction process was run at the control classes according to traditional 
methodology, without being influenced by the experimental variable - the use of visual methods while studying 
Physics.  
At experimental classes the instruction process contained during all its stages some activities in which visual 
methods were used whenever possible. Thus, for settling and systemizing knowledge, skills and abilities there were 
used Venn diagram, conceptual mind map, the cube, liaisons, and for solving problems by stimulating creativity 
there were used star explosion, cause and effect diagram, brainwriting. After finishing the chapter, experimental and 
control classes were given a written assessment that should evaluate the new level of cognitive acquistions (the post-
test).   
Afterwards, experimental classes were given a final test for creative abilities, in order to establish if the students' 
creative potential enriched following the experiment in which the visual methods were mainly used while studying 
Physics.  
In order to analyze the statistics of the data, we used the average of the marks obtained at pre-test and post-test 
and of scores obtained at the creative abilities tests and the standard deviation. To compare the data we used the t 
test in SPSS programme, accepting a significance threshold of 0,05. 
3.3. Results and discussions 
The results obtained following the statistical analysis of data are shown in the tables below: 
 
Table 1. Comparison pre-test experimental/control at services profile  
 
Groups n Mean SD t p 
E1 30 4.53 1.28 0.183 0.855 
C1 30 4.47 1.10   
 
By analyzing the data from table 1 we notice that the difference of average marks at pre-test between 
experimental-control pairs of classes is not significant, (p > 0,05), the classes being therefore considered equivalent.  
Table 2. Comparison pre-test experimental/control at technical profile  
 
Groups n Mean SD t p 
E2 29 4.61 1.12   
C2 28 4.65 1.63 -0.116 0.908 
 
By analyzing the data from table 2, we notice that the difference of average marks at pre-test between 
experimental-control pairs of classes is not significant, (p > 0,05), the classes being therefore considered equivalent. 
 
Table 3. Comparison post-test experimental-control at services profile  
 
Groups n Mean SD t p 
E1 30 5.88 1.30 1.890 0.064 
C1 30 5.21 1.42   
 
By analyzing the data from table 3, we notice that the difference of average marks at post-test between 
experimental-control pairs of classes is not significant (p > 0,05). 
 
Table 4. Comparison post-test experimental/control at technical profile  
 
Groups n Mean SD t p 
E2 29 6.14 1.68 0.762 0.449 
C2 28 5.76 2.02   
 
By analyzing the data from table 4, we notice that the difference of average marks at post-test between 
experimental-control pairs of classes is not significant (p > 0,05).  
 
4. General Discussion 
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Table 5. Comparison initial test/final creative abilities test at experimental class E1 
 
Test n Mean SD t p 
Initial test 30 24.66 4.28 -3.861 0.001 
Final test 30 28.46 3.90   
 
By analyzing the data from table 5, we notice that the difference of average marks at creative abilities test 
between experimental-control pairs of classes is significant   (p < 0,05). 
 
Table 6. Comparison initial test/final creative abilities test at experimental class E2 
 
Test n Mean SD t p 
Initial test 29 23.93 2.52 -2.346 0.026 
Final test 29 26.03 4.50   
 
By analyzing the data from table 6, we notice that the difference of average marks at creative abilities test 
between experimental-control pairs of classes is significant   (p < 0,05). 
 
Table 7. Comparison final creative abilities test at experimental classes  
 
Groups n Mean SD t p 
E1 30 28.46 3.90 2.218 0.031 
E2 29 26.03 4.50   
 
By analyzing the data from table 7, we notice that the difference of average marks at creative abilities test 
between experimental-control pairs of classes is significant   (p < 0,05). 
Comparing the average marks obtained at post-test we notice they are superior to those obtained at pre-test for 
each of the studied classes. However, there is no significant difference between the average marks obtained by the 
experimental-control pairs of classes, which means that the use of visual methods, compared to other didactic 
methods, does not induce progress at cognitive acquisitions level. The bigger average marks obtained at post-test by 
the technical classes can be explained by the larger number of Physics classes provided by the syllabus (3 per week), 
compared to the classes provided for the services profile (2 per week), but it can also be explained by the structure 
of the curriculum. Thus, during the 6 classes of specialities, the students from technical profile study some technical 
subjects related to Physics, while the students from services profile study Economics, which is complementary to 
Physics.  
The structure of the curriculum changes the balance when considering the results obtained at creative abilities 
tests. The average marks obtained at the final test are significantly bigger than the ones obtained at the initial test, 
for both experimental classes, and more, we notice that the average marks obtained by E1 class (services profile) are 
much bigger than E2 (technical profile). 
4. General Discussion 
Left-side brain, slightly dominant, noticed at the initial sample, could be explained by the students' early 
specialization in high school. This may have negative consequences in a person adapting to fast changes that take 
place in society, with undesired effects on his/her social and professional integration.  
Einstein (1992) opposed the direct transmission of knowledge and special abilities that young people would use 
later on in their lives. "The requirements of life are too varied to make possible such a specialized instruction in 
school."  
For those people at which an equilibrum can be noticed between the brain hemispheres, like in the case of the 
participants to the pedagogical experiment presented, one of the problems is the possibility to feel the conflict in a 
higher degree than a person with a clearly established dominant. For these people and for those with a dominant left-
side brain as well, the use of certain strategies specific for the right-side brain leads to the development of creative 
thinking and of intuition. (Russell & Carter, 2007) 
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The use of visual methods while studying Physics has as consequences the activation of students' latent creativity 
and the enrichment of their creative potential. The differences at creative abilities tests noticed between 
experimental classes from different profiles can be explained by the weight sciences have in curricula, these being 
subjects at which the use of methods that stimulate right-side brain is more reduced.  
The use of visual methods while studying Physics is not sufficient for increasing the scholar efficiency. It is 
necessary that didactic strategies combine accordingly to the aimed objectives and contents the traditional methods 
and the modern, active-participative ones. At the same time, the differentiated instruction seems to be the strategy 
that, in spite of the much time consumed, can generate progress for each student in cognitive, affective and 
psychomotor level.  
Also, not all the aspects of students' creativity can be stimulated only through visual methods, that is why the 
scores obtained at creative abilities tests have the superior threshold much under the maximum possible value of 50 
points. The tests assessed the flexibility, the coherence and originality of students' thinking, without covering the 
whole amount of psychobehaviour features that characterize the students' creative behaviour.  
The inderdisciplinary and transdisciplinary approaches of certain themes could have positive effects on the 
development of students' creativity and also on their efficiency at school, the student being asked to approach the 
themes thoroughly, using methods and techniques specific to some subjects considered to be complementary.  
5. Conclusions 
The aim of our study was to determine in which degree the use of visual methods while studying Physics 
contributes to the formation and development of the students' cognitive and creative abilities.  
Following the pedagogical experiment, we have come to the conclusion that by using these methods the students' 
creative potential increases, especially if the high school profile encourages through the syllabus the use of certain 
methods that involve the right-side hemisphere. Nevertheless, the use of these strategies does not lead to significant 
scholar progress, if we analyze the students' efficiency.  
We consider that such experiments, using interactive strategies, lead to the development of the students' 
creativity, and the best mixture of educational methods and means determines the increase of scholar efficiency as 
well. In this way, after graduating high school, the student will benefit from the acquisition of those competences 
necessary for integrating in real life, but more important, he/she will have the levers necessary for adapting to the 
fast changes that appear in society. 
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